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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve measuring 
precision of a monitor element by precisely forming a 
magneto-resistive effect layer for a magneto-resistive 
effect element to the same shape as the magneto- 
resistive effect layer for the monitor element. 
SOLUTION: The monitor element 10 is formed 
simultaneously with the magneto-resistive effect 
element 62 constituted of laminating a lower part 
magnetic shield layer 52, a lower part insulation layer 54, 
the magneto-resistive effect layer 561 and an upper part 
insulation layer 58 in this order on a substrate 60, and is 
constituted of laminating the lower part insulation layer 
54, the magneto-resistive effect layer 562 and the upper 
part insulation layer 58 in this order on the substrate 60. 
Then, a height adjustment layer 12 with the same film 
thickness as the lower part magnetic shield layer 52 is 
inserted between the lower part insulation layer 54 
constituting the monitor element 10 and the substrate 
60. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a lower magnetic-shielding layer, a lower insulating layer, a magneto-resistive effect 
layer, and an up insulating layer are formed in the magneto-resistive effect component and coincidence 
which come to carry out a laminating to this order on a substrate In the monitor component of the thin 
film magnetic head which comes to carry out the laminating of said lower insulating layer, said 
magneto-resistive effect layer, and said up insulating layer to this order on said substrate The monitor 
component of the thin film magnetic head characterized by inserting the height adjustment layer of the 
same thickness as said lower magnetic-shielding layer between said magneto-resistive effect layer in 
which this monitor component is constituted, and said substrate. 

[Claim 2] The monitor component of the thin film magnetic head according to claim 1 by which said 
height adjustment layer is inserted between said lower insulating layers and said substrates. 
[Claim 3] The monitor component of the thin film magnetic head according to claim 1 or 2 whose 
quality of the material of said height adjustment layer is an insulating material. 
[Claim 4] the quality of the material of said height adjustment layer - aluminum 203 it is - monitor 
component of the thin film magnetic head according to claim 1 or 2. 

[Claim 5] The manufacture approach of the monitor component of the thin film magnetic head which 
separates and forms the lower magnetic-shielding layer and the height-adjustment layer of the same 
thickness on a substrate, forms a lower insulating layer on this lower magnetic-shielding layer and a 
height-adjustment layer, separates and forms the magneto-resistive effect layer for magneto-resistive 
effect components, and the magneto-resistive effect layer for monitor components on said lower 
insulating layer so that it may be located on a lower magnetic-shielding layer and a height-adjustment 
layer, respectively, and forms an up insulating layer on these magneto-resistive effect layers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic reluctance effectiveness component, the 
monitor component of the thin film magnetic head formed on the same substrate at coincidence, and its 
manufacture approach, in order to measure the property of the magnetic reluctance effectiveness 
component which constitutes the thin film magnetic head. 
[0002] 

[Description of the Prior Art] Drawing 4 is the outline sectional view showing the conventional monitor 
component. Hereafter, it explains based on this drawing. 

[0003] While the conventional monitor component 50 is formed in the magneto-resistive effect 
component 62 and coincidence which come to carry out the laminating of the lower magnetic-shielding 
layer 52, the lower insulating layer 54, the magneto-resistive effect layer 561, and the up insulating layer 
58 to this order on a substrate 60, it comes to carry out the laminating of the lower insulating layer 54, 
the magneto-resistive effect layer 562, and the up insulating layer 58 to this order on a substrate 60. 
Moreover, on the up insulating layer 58 of the magneto-resistive effect component 62, the inductive 
component 72 which comes to carry out the laminating of the lower York layer 66, the gap layer 68, and 
the up York layer 70 which serve as an up magnetic-shielding layer to this order is formed. The thin film 
coil which is not illustrated is put side by side in the lower York layer 66 and the up York layer 70. 
[0004] Next, the manufacture approach of the conventional monitor component 50 is explained. 
[0005] First, the lower magnetic-shielding layer 52 is formed in the part on a substrate 60, and the lower 
insulating layer 54 is formed all over lower magnetic-shielding layer 52 and substrate 60. Then, the 
magneto-resistive effect layer 561 for magneto-resistive effect component 62 and the magneto-resistive 
effect layer 562 for monitor component 50 are separated and formed on the lower insulating layer 54. 
Then, the monitor component 50 is completed by forming the up insulating layer 58 on the magneto- 
resistive effect layer 561,562. Furthermore, the lower York layer 66, the gap layer 68, and up York layer 
70 grade are formed on the up insulating layer 58 of the magneto-resistive effect component 62. 
[0006] In this manufacture approach, a sputtering process, a photolithography process, a dry etching 
process, etc. are used repeatedly. In order to form the magneto-resistive effect layer 561,562, after 
making a magneto-resistive effect layer put all over lower insulating-layer 54 by sputtering first, 
applying a photoresist on this magneto-resistive effect layer and forming this photoresist in a 
predetermined pattern by exposure and development, dry etching separates the magneto-resistive effect 
layer 561,562. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in a 
conventional monitor component and its conventional manufacture approach. 

[0008] As for the magneto-resistive effect layer 561 for magneto-resistive effect component 62, only the 
part of the lower magnetic-shielding layer 52 is high on the structure rather than the magneto-resistive 
effect layer 562 for monitor component 50. Therefore, in case the magneto-resistive effect layer 561,562 
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is separated from the magneto-resistive effect layer made to cover all over lower insulating-layer 54, the 
thickness of the photoresist on the magneto-resistive effect layer 561,562 will differ. Generally, since a 
photoresist flows from the higher one to the lower one, as for this, the higher one is thin, and it is 
because the lower one becomes thick. 

[0009] Consequently, the magneto-resistive effect layer 561,562 formed tends to become a different 
configuration in response to the effect of the difference of the thickness of a photoresist. Therefore, since 
the property of the magneto-resistive effect component 62 and the monitor component 50 stopped 
having been in agreement, the accuracy of measurement of the monitor component 50 was falling. 
[0010] 

[Objects of the Invention] Then, the purpose of this invention is to offer the monitor component which 
can form the magneto-resistive effect layer for magneto-resistive effect components, and the magneto- 
resistive effect layer for monitor components in the same configuration with a sufficient precision, and 
can improve the accuracy of measurement of a monitor component by this, and its manufacture 
approach. 
[0011] 

[Means for Solving the Problem] While a lower magnetic-shielding layer, a lower insulating layer, a 
magneto-resistive effect layer, and an up insulating layer are formed in the magneto-resistive effect 
component and coincidence which come to carry out a laminating to this order on a substrate, the 
monitor component concerning this invention The height adjustment layer of the same thickness as said 
lower magnetic-shielding layer is inserted between said magneto-resistive effect layer in which it comes 
to carry out the laminating of said lower insulating layer, said magneto-resistive effect layer, and said up 
insulating layer to this order on said substrate, and they constitute the monitor component concerned, 
and said substrate. 

[0012] The manufacture approach of the monitor component concerning this invention separates and 
forms the lower magnetic-shielding layer and height adjustment layer of the same thickness on a 
substrate. Form a lower insulating layer on this lower magnetic-shielding layer and a height adjustment 
layer, and the magneto-resistive effect layer for magneto-resistive effect components and the magneto- 
resistive effect layer for monitor components are separated and formed on said lower insulating layer so 
that it may be located on a lower magnetic-shielding layer and a height adjustment layer, respectively. 
An up insulating layer is formed on these magneto-resistive effect layers. 
[0013] According to this invention, the height of the magneto-resistive effect layer for monitor 
components is equal to the height of the magneto-resistive effect layer for magneto-resistive effect 
components by the height adjustment layer. Therefore, the thickness of the photoresist on these 
magneto-resistive effect layers used in case these magneto-resistive effect layers are formed also 
becomes equal. Generally, since a photoresist flows from the higher one to the lower one, if this is the 
same height, it is because it becomes the same thickness. 

[0014] Consequently, since the magneto-resistive effect layer for the object for monitor components and 
magneto-resistive effect components is not influenced of the difference of the thickness of a photoresist, 
it is formed in the same configuration with a sufficient precision. Therefore, the accuracy of 
measurement of a monitor component improves. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the outline sectional view showing 1 operation gestalt of 
the monitor component concerning this invention. Hereafter, it explains based on this drawing. 
However, the same part as drawing 4 omits duplication explanation by attaching the same sign. 
[0016] The lower magnetic-shielding layer 52, the lower insulating layer 54, the magneto-resistive effect 
layer 561, and the up insulating layer 58 are formed in the magneto-resistive effect component 62 and 
coincidence which come to carry out a laminating to this order on a substrate 60, and, as for the monitor 
component 10 of this operation gestalt, it comes to carry out the laminating of the lower insulating layer 
54, the magneto-resistive effect layer 562, and the up insulating layer 58 to this order on a substrate 60. 
And the height adjustment layer 12 of the same thickness as the lower magnetic-shielding layer 52 is 
inserted between the lower insulating layers 54 and substrates 60 which constitute the monitor 
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component 10. the quality of the material of the height adjustment layer 12 - for example, an insulating 
material — it is ~ concrete — aluminum 203 etc. - it is a metallic oxide. 

[0017] Moreover, on the up insulating layer 58 of the magneto-resistive effect component 62, the 
inductive component 72 which comes to carry out the laminating of the lower York layer 66, the gap 
layer 68, and the up York layer 70 which serve as an up magnetic-shielding layer to this order is formed. 
The thin film coil which is not illustrated is put side by side in the lower York layer 66 and the up York 
layer 70. 

[0018] Next, the manufacture approach of the monitor component 10 is explained. 
[0019] First, the lower magnetic-shielding layer 52 and the height adjustment layer 12 of the same 
thickness are separated and formed on a substrate 60. Then, the lower insulating layer 54 is formed on 
the lower magnetic-shielding layer 52 and the height adjustment layer 12. Then, on the lower insulating 
layer 54, it dissociates and the magneto-resistive effect layer 561 for magneto-resistive effect component 
62 and the magneto-resistive effect layer 562 for monitor component 10 are formed so that it may be 
located on the lower magnetic-shielding layer 52 and the height adjustment layer 12, respectively. Then, 
the monitor component 10 is completed by forming the up insulating layer 58 on the magneto-resistive 
effect layer 561,562. Furthermore, the lower York layer 66, the gap layer 68, and up York layer 70 grade 
are formed on the up insulating layer 58 of the magneto-resistive effect component 62. 
[0020] In order to form the magneto-resistive effect layer 561,562, after making a magneto-resistive 
effect layer put all over lower insulating-layer 54 by sputtering first, applying a photoresist on this 
magneto-resistive effect layer and forming this photoresist in a predetermined pattern by exposure and 
development, dry etching separates the magneto-resistive effect layer 561,562. 

[0021] Since the magneto-resistive effect layer 561,562 is located on the lower magnetic-shielding layer 
52 of the respectively same thickness, and the height adjustment layer 12, it serves as the same height. 
Therefore, in case the magneto-resistive effect layer 561,562 is separated from the magneto-resistive 
effect layer made to cover all over lower insulating-layer 54, the thickness of the photoresist on the 
magneto-resistive effect layer 561,562 also becomes equal. Generally, since a photoresist flows from the 
higher one to the lower one, if this is the same height, it is because it becomes the same thickness. 
[0022] Consequently, since the magneto-resistive effect layer 561,562 is not influenced of the difference 
of the thickness of a photoresist, it is formed in the same configuration with a sufficient precision. 
Therefore, the precision when measuring the property of the magneto-resistive effect component 62 by 
the monitor component 50 improves. 

[0023] Drawing 3 and drawing 4 are the outline sectional views showing 1 operation gestalt of the 
manufacture approach of the monitor component 10. Hereafter, based on this drawing, the manufacture 
approach of the monitor component 10 is explained in more detail 

[0024] First, the substrate 60 which consists of non-magnetic material is prepared, and the NiFe film 
520 is formed to predetermined thickness by [ drawing 2 (a)] and sputtering [ drawing 2 (b)]. then - 
NiFe - the film - 520 - a top - a photolithography -- predetermined a configuration - a photoresist - 

- the film - 52 - 1 - forming [ - drawing 2 - (-- c --) - ] - a photoresist - the film ~ 52 - 1 - a mask 

- carrying out ~ dry etching - the lower part - magnetic shielding - 52 - forming - [ - drawing 2 - 
(„ d — ) - ] . then, aluminum 203 of the same thickness as the lower magnetic-shielding layer 52 the 
film 120 - sputtering forming membranes - [ drawing 2 (e)] and aluminum 203 the film - 120 - a 
top — a photolithography — predetermined - a configuration — a photoresist — the film — 12 — 1 — 
forming - [ - drawing 2 « (- f -) - ] - a photoresist - the film - 12 - ' - a mask - carrying out - dry 
etching — height adjustment - a layer - 12 - forming — [ - drawing 3 - (-- g -) - ] . 

[0025] Then, the lower insulating layer 54 is formed by sputtering on the lower magnetic-shielding layer 
52 and the height adjustment layer 12, and a ferromagnetic 560 is formed by sputtering on [ drawing 3 
(h)] and the lower insulating layer 54 [ drawing 3 (i)]. then - the lower part - magnetic shielding - a 
layer -- 52 - and - height adjustment - a layer - 12 - a top - being located - a ferromagnetic - 560 - 
a top -- a photolithography — predetermined — a configuration - a photoresist — the film — 561 — ' — 
562 — 1 — forming — [ - drawing 3 — (-- j -) — ] - a photoresist — the film - 561 - 1 — 562 — ' — a mask 
-- carrying out - dry etching - a magneto-resistive effect - a layer - 561,562 - forming ~ [ - drawing 
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3 - (- k --) - ] . this - the time - the lower part -- magnetic shielding - a layer -- 52 -- a top height 
adjustment -- a layer - 12 - a top - a ferromagnetic 560 -- height being equal -- since -- [ -- 
drawing 3 — (-- i -) — ] — a photoresist — the film -- 561 - ' — 562 - ' — thickness - equal — becoming - 
- [ -- drawin g 3 - (- j — ) - ] . Therefore, the magneto-resistive effect layer 561,562 is formed in the 
same configuration with a sufficient precision [ drawing 3 (k)]. Finally, the monitor component 10 is 
completed by forming the up insulating layer 58 on the magneto-resistive effect layer 561,562 ( drawing 

1). 

[0026] 

[Effect of the Invention] According to the monitor component concerning this invention, and its 
manufacture approach, the height of the magneto-resistive effect layer for the object for monitor 
components and magneto-resistive effect components can be made equal by having inserted the height 
adjustment layer of the same thickness as a lower magnetic-shielding layer between the magneto- 
resistive effect layers and substrates which constitute a monitor component. Therefore, since the effect 
of the thickness of a photoresist can be eliminated, the magneto-resistive effect layer for the object for 
monitor components and magneto-resistive effect components can be formed in the same configuration 
with a sufficient precision, and, thereby, the accuracy of measurement of a monitor component can be 
improved. 



[Translation done.] 
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